Ten each of pregnant Sahiwal and Karan Fries cows were selected from Livestock Research center, ICAR-NDRI, Karnal (Haryana) during summer and winter season separately. These animals were further divided equally (5 each) into two groups i.e. high and low producing. All the animals were maintained under existing feeding and management system followed at the farm. To quantify the effects of thermal and metabolic stress on liver enzymes (alkaline phosphatase and Lactate dehydrogenase), blood samples were collected from periparturient high and low producing Sahiwal and Karan Fries cows on days -45, -30, -15 (before calving), and 15, 30, and 45 (After calving) with respect to day of parturition (0) . The results showed that the alkaline phosphatase (ALP) activity in the blood plasma of high and low yielding Sahiwal cows decreased by 5.6 and 7.6% and in Karan Fries the decline was 10.8 and 4.7% on the day of calving from the pre calving values (45 days) respectively during the summer season. During winter season the ALP activity in blood plasma of high and low yielding Sahiwal cows decreased by 19.7 and 12.8% on 30 th and 15 th day of calving, where as in Karan Fries cows the activity decreased by13.9 and 9.75% on 15 th day of postpartum and on the day of calving from the pre-calving values (45 days) respectively. The magnitude of increase in Lactate dehydrogenase (LDH) activity was higher on 15 th day postpartum compared to pre and post calving period in high and low yielding groups of both the breeds. The plasma activity of LDH in high and low yielding Sahiwal cows increased by 17.7 and 12.6% on the day of calving from the pre-calving values (45days) respectively during the summer season. During the winter season, the plasma LDH activity in high and low yielding Sahiwal cows increased by 43.7 and 48% respectively on the 15 th day of calving from the pre calving values (45 days). The results showed the significantly higher activity of both the enzymes (ALP and LDH) in Karan Fries cows, higher yielders and during summer compared to Sahiwal, low yielders and winter season, respectively, indicated that higher yielding cows (specially Karan Fries) showed be protected from heat stress for sustain milk production.
Introduction
All organisms occasionally or regularly are being exposed to thermal and metabolic stress. Alkaline phosphatase (ALP) is an enzyme synthesized in the liver, bone, and the placenta. In general, the ALP present in high concentrations in growing bone and bile. Abnormally high levels of blood ALP may indicate disease in the liver, bile duct obstruction, heat stress, etc. The major physiological role of ALP is to regulate cell division and growth. ALP also involves in the transport of metabolites through the cell membrane (Swarup et al. 1981) . Plasma ALP activity increased in the feed restricted heifers in a thermoneutral environment associated with an increased liver activity to support the classic metabolism of reduced dry matter intake in cattle. Plasma ALP activity decreased during hotter periods of the summer and the subsequent recovery was not complete (Abeni et al. 2007 ). Whereas, lactate dehydrogenase (LDH) is a cytoplasmic enzyme, which converts pyruvic acid into lactic acid. Benjamin (1961) showed an association of LDH enzyme activity with cellular damage. During late pregnancy, the feed intake of ruminants reduced despite an increased nutrient requirement for fetal development and mammogenesis/lactogenesis (Ingvartsen et al. 1992 ). This down-regulation of the appetite is probably caused https://doi.org/10. 33785/IJDS.2019.v72i04.010 by, an initial mobilization of lipid from body deposits and reduction of rumen capacity as a result of the growing fetus (Ingvartsen et al. 1999 and Ingvartsen and Andersen, 2000) . De Coen et al. (2001) observed that LDH is a terminal enzyme of anaerobic glycolysis, therefore, being of crucial importance to the muscular physiology, particularly in conditions of chemical stress, when high levels of energy may be required in a short period. Biochemical and molecular parameters that are specific and sensitive may be useful for identifying doses below which increases in biomarkers are not statistically significant (Andersen and Barton, 1998) . The information related to the activities of both the enzymes during summer and winter stress in high and low yielding cows is scanty. Therefore, the present study was undertaken to find out the levels of these enzymes during different seasons, breeds and production levels.
Materials and Methods
The present study was conducted in ICAR-NDRI, Karnal. The Experimental animals were maintained as per the standard conditions of feeding and management at Livestock Research center of ICAR-NDRI, Karnal. All the pregnant cows were fed a ration consisting of roughages (berseem, oats, maize or jowar fodder) as per the availability at the farm and concentrate mixture consisted of mustard cake, wheat bran, rice bran, mineral mixture and salt. Throughout the experimental period cows were given concentrate mixture at 8.30 AM @ of 1 kg/cow/day, then 1.5 kg/ cow/day up to 15 days before calving. After calving, the cows were given concentrate mixture @ 1 kg/ 2.5 kg of milk production. Fresh tap water was available for drinking to all the animals round the clock. Environmental variables were recorded during the study and data have been presented in table 1.
Blood samples were collected from periparturient high and low producing Sahiwal and Karan Fries cows at fortnightly interval i.e. on days -45, -30, -15 (before calving), and 15, 30, and 45 (After calving) concerning the day of parturition (0) using vacutainers.
Plasma was separated by centrifuging the blood samples at 3000 rpm for 30 minutes. Plasma samples were analyzed for the activity of liver enzymes during summer and winter season in high and low producing Sahiwal and Karan Fries cows.
Alkaline phosphatase (AKP)
Alkaline phosphatase was estimated in blood plasma samples by conversion of phenyl phosphate to inorganic phosphate and phenol at pH 10. Phenol so formed reacts in alkaline medium with 4-Aminoantipyrine in the presence of the oxidizing agent Potassium Ferricyanide and forms an Orange red-colored colored complex, which can be measured calorimetrically. The color intensity is proportional to the enzyme activity. Alkaline phosphatase activity was calculated by using Kind and Kings method and kits provided by Span Diagnostics Ltd., India.
Mixed well after the addition of each reagent and measured O.D. of Blank, Standard, Control, and the Test against distilled water using a green filter or at 510 nm. UV-Spectrophotometer (Bio-Age 756PC) was programmed as per assay parameters. The analyzer was blanked with double distilled water. Absorbance was recorded after 30 seconds. Reading was repeated after every 30 seconds i.e. up to 120 seconds at 405 nm and A/minute was determined.
Lactate dehydrogenase (LDH)
Lactate dehydrogenase was estimated in blood plasma samples using Optimized DGKC, kinetic assay kits (Span Diagnostics Ltd., India). LDH catalyzes the conversion of pyruvate to lactate with simultaneous oxidation of reduced NADH to NAD. The rate of change in absorbance due to the formation of NAD is measured at 340nm and is proportional to the LDH activity in the sample.
Statistical analysis

Summer season Months
Max. temp( (Table  3) . Ronchi et al. (1999) observed a reduction of ALP in heifers during stressful conditions. Similarly, Abeni et al. (2007) reported that the lower plasma ALP activity would coincide with a reduction in liver activity in cows exposed to high temperatures.
During the winter season, the activity of alkaline phosphatase in the blood plasma of high and low yielding Sahiwal cows were 14.2±0.50 and 13.2±0.22 KAUnit on 45 th day of prepartum and the ALP activity decreased to 11.4±0.51 and 11.5±0.27 KAUnit on 30 th and 15 th day postpartum from the pre calving values (45 days) respectively. ( (Table 3) .
Lactate dehydrogenase
During summer season, the activity of plasma LDH in high and low yielding Sahiwal cows were 345.2±12.3 and 372.1±14.1 U/l on 45 th day of prepartum and the activity increased to 406.4±3.5 and 419.1±8.0 U/l on the day of calving respectively. In high and low yielding Karan Fries cows the plasma LDH activity was 349.3±15.9 and 339.3±15.6 U/l on 45 th day of prepartum and increased to 419.4±8.2 and 435.0±14.6 U/l on 15 th day postpartum and day of calving respectively (Table 4 & 5) . Findings of the present study are in accordance with those of Okab et al. (2008) who reported higher activity LDH (2.61 ± 0.06 IU/L) enzyme during summer compared to spring (2.32 ± 0.10 IU/L) season. Kachmar and Moss (1976) signify the importance of LDH as an indicator of anemia, renal stress, muscular dystrophy as well as liver damage. An increase in LDH activity indicates the deterioration of different tissue functions suffering from heat stress. Khushwaha (2011) showed higher values of lactate dehydrogenase in Karan Fries during different seasons but the magnitude of increase was higher during the summer season among different breeds of cattle. The plasma activity of lactate dehydrogenase in high and low yielding Sahiwal cows increased by 17.7 and 12.6% on the day of calving and in Karan Fries the activity of LDH increased by 20.06 and 28.2% on the 15 th day postpartum and day of calving from the pre calving values (45 day) respectively during summer season (Table 4 & 5) . The lactate dehydrogenase activity were significantly (P<0.05) different in both the groups of Sahiwal and Karan Fries cows. Antunovic et al. (2011) also found significantly higher LDH activity in the blood of ewes during lactation compared to pregnant. Greenfield et al. (2000) suggested that changes in the activity of these enzymes may be related to reduced dry matter intake around parturition and that may lead to hepatic lipidosis to alter the normal functions of the liver. In low yielding groups of both the breed, the LDH activity increased by 0.4% compared to high yielders groups. The overall mean values of LDH differed significantly (P<0.05) between breeds and seasons (Table 5 ).
Conclusions
The ALP activity was lower (P<0.05) during winter season compared to summer season on the day of calving compared to precalving values (45 days). The ALP activity was lower (P<0.05) in both the groups of the high yielders cows compared to low yielder on the day of calving compared to precalving values (45 day). The plasma LDH activity increased significantly (P<0.05) on the day of calving in both the breeds, seasons and groups, but the magnitude of increase in LDH activity was higher (P<0.05) on 15 th day of postpartum in high yielders compared to low yielders group. Therefore, the study concludes that there might be a oxidative stress in the high yielders compared to low yielders and more marked in Karan Fries cows compared to Sahiwal. Therefore, both the groups of cows required protection during extreme climatic conditions, but the high yielders group will require extra protection during the climate change scenario in the future. Therefore, special care needs to be given to the high yielders, Karan Fries cows and during summer for sustained productivity.
